The uneven settlement of soft soil foundation caused by the traffic load has become an urgent problem. The reasonable and accurate prediction of long-term settlement of soft soil foundation subject to traffic loading is of great significance. On the basis of experiment of soft clay under cyclic loading, we take the initial law of accumulative pore water pressure to establish the Burgers model and the fractional order Burgers model. Also, the particle swarm optimization was used to optimize the parameters of Burgers model. Through the comparison of the results, we have found that the fractional order Burgers is more suitable for simulating the accumulative pore pressure of saturated soft soil subject to cyclic loading with principal stress axis deflection, and it can be applied to the prediction of foundation settlement.
INTRODUCTION
The traffic load is a kind of long-term cyclic loading. The pore of soft soil foundation was compressed by the traffic load and leads uneven settlement of roadbed occurred in the principal stress direction, which may cause the pavement damage and the impact on traffic safety. Therefore, in order to effectively prevent and control such settlement, it is necessary to study the cumulative pore pressure under cyclic loading.
In recent years, some scholars have already proposed some computing method of the soft soil elastoplastic constitutive models [1] . However, the number of traffic loads is up to one million times, which needs great amount of calculation, this calculation method is inaptitude to engineering practice. The display model based on the relationship between cumulative pore pressure and cycle times were established through the empirical formula by most scholars [2] . Under the process of principal stress axes cycle rotation caused by the traffic loading, the soil will continuously generate pore pressure. Zhou has introduced the main factors which influence the variation of pore pressure of saturated soft clay under cyclic loading, including cyclic stress, the number of loading and over consolation ratio, and put forward the pore pressure model which can reflects these factors [3] . Shen has also proposed that the increase of pore pressure are related to the rotation amplitude, cycle times and inherent anisotropic strength of soil [4] . The display model of cyclic cumulative pore pressure based on the level of modified dynamic deviator stress was proposed by Yao, considering the influence of the principal stress axis deflection [5] .
FRACTIONAL DERIVATIVE BURGERS MODEL Burgers Model[6]
Analyzing the existing creep constitutive model of rock and soil, it can be found that burgers model has taken lots of factors into consideration, and it has a wide range of application and more mature theoretical derivation. So it is often applied to described the creep development of geotechnical materials. Burgers model consists of a Kelvin body and a Maxwell body that they are connected in series, it can be seen in Fig.1 . The constitutive relation is given by
Where B η , B E are the viscosity coefficient of dashpot and elastic modulus of the spring, which are the parameters of Maxwell model, respectively. K η , K E are respectively the viscosity coefficient of dashpot and elastic modulus of the spring, which are the parameters of Kelvin model. σ c is the normal stress; t is time.
Fractional Derivative Burgers Model[7]
Once the Newton dashpot in Burgers model is replaced by Abel dashpot, the fractional derivative Burgers model is obtained, see Fig.2 . 
The Riemann-Liouville fractional differential operator theory is introduced, and the Abel viscoelastic constitutive relation is transformed into:
The constitutive relation of the Kelvin model is given by ( )
The constitutive relation of the spring is given by ( )
The total strain of the fractional derivative Burgers model is given by ( ) ( ) ( ) ( )
The creep equation of the fractional derivative Burgers model is given by ( ) ( )
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EXPERIMENTAL PREPARATION AND METHODS
The cyclic accumulative deformation data come from the literature [5] . Table  1 presents the physical indexes of soil. It can be seen from analyzing the Fig.(b) that the calculated value of optimized Burgers model is usually larger than the experimental value in the initial stage, and that is generally less than the experimental value in the middle stage. There is a error between calculated value and experimental value. Also, the fitting effect of fractional Burgers model is superior to the Burgers model.
CONCLUSIONS
Taking the saturated soft clay as the research object, the elements combination models was put forward to calculate the accumulative pore pressure of soil, and we have proposed a new thought that use fractional Burgers model to simulate the accumulative pore pressure of saturated soft soil subject to constant cyclic loading of principal stress axis.
Comprising and analyzing the experimental results with calculation results, we can concluded that the optimized fractional Burgers model can calculate and fit the pore pressure of saturated soft soil under principal stress axis loading. This shows that the simulation can accurately reflect the cumulative pore pressure of saturated soft clay under cyclic loading.
